In practice, almost all of the concrete structure exposed to environment are partial saturated except the concrete structure under water. So, the influence of W/C and moisture content on capillary absorption of concrete was investigated. Results indicated that the ultimate saturation increases with W/C linearly. The porosity and pore size distribution of concrete will be changed with W/C. Concrete with lower W/C with the same saturation absorbs less water and the rate of capillary absorption is also lower. The degree of saturation of the concrete plays a strong role on capillary adsorption. Concrete with lower saturation with the same W/C absorbs more water and the rate of capillary absorption is also quicker. The bigger of W/C, the bigger of the initial coefficient of capillary absorption and the bigger of saturation, the smaller of the initial coefficient of capillary absorption. The initial coefficient of capillary absorption increases with W/C linearly, while it decreases with saturation linearly within the accuracy of the measurements.
INTRODUCTION
Concrete is the most used material in all countries. But it is recognized that too many concrete structures such as bridges, tunnels and high rise buildings in aggressive environment need expensive repair measures after a period no longer than 25 years. The overall cost of the repair measures is often significantly higher than the cost for a new construction and the environmental impact is enormous. This situation can be ameliorated only if we succeed to build more durable buildings. It is well known that moisture movement and chloride migration are frequently at the origin of serious damage. Chloride penetration into concrete is often considered to be governed by diffusion. In most cases the diffusion coefficient is determined on fully saturated concrete samples. Most reinforced concrete structures, however, will undergo a long lasting drying process in practice. Near the surface a layer, which dries out and which is re-humidified again during rainy periods will be established. In modern high performance concrete the zone behind the surface near zone with alternating moisture content undergoes self-desiccation due to hydration of cement. In the pore space a relative humidity as low as 75% can then be achieved in a comparatively short time.
If the surface of porous materials such as concrete, mortar or burnt clay bricks is in contact with water or any other wetting liquid, the liquid will be absorbed by capillary action (Castro J, Bentz D. et al., 2011 , Kameche Z A, Ghomari F. et al., 2014 . In the simplest case, as for instance one single capillary with radius r, the absorbed amount of water as function of time can be described by means of the following equation:
= √ ]. It can be shown that A has the following physical meaning:
In equation (2) Water uptake of an unsaturated (Rucker-Gramm P, et al. 2010 , Zhu Fangzhi, Zhao Tiejun, Wang Penggang, et al. 2012 ) sample of concrete can be characterized by the coefficient of capillary suction A. If W/C and moisture content of concrete are different, the coefficient of capillary suction A will also be different. So the major aim of this contribution is to point out the relationship between moisture content and capillary absorption. The results will be helpful for the understanding of chloride migration into unsaturated concrete.
EXPERIMENTAL PROGRAM
Concrete with different W/C was prepared. The composition of concrete is given in Table 1 . Portland cement type CEM I 52.5, crushed aggregates with a maximum grain size of 20 mm and local river sand with maximum size of 5 mm have been used. Concrete cubes with an edge length of 100 mm have been cast in plastic molds. After one day, they were de-molded and stored in humid chamber room until 28 days. After that, the specimens were cut into two halves with diamond saw. Then part of the specimens were put into oven to get the ultimate moisture content of the specimens as 0% of moisture content and the other specimens were put into oven with temperature of 70 ℃ to research the target weight of 30%, 50%, 65%, and 80% of the ultimate saturation. When the target weight was researched, all surfaces of the specimens were sealed and put into the shrinkage room with temperature of 20℃ for another 3 months to make sure the moisture distribution of the specimens was equilibrium. After that, all surfaces except the opposite surface of the sawn surface were sealed with aluminum foil to ensure one-dimensional penetration. There are three kinds of one-dimensional capillary absorption of porous material as shown in Fig.1 . Fig.1(a) is the side-suction method, which can avoid the influence of water gravity on capillary absorption, but this method can't ignore the influence of hydrostatic pressure. Fig.1(b) is an up-suction method. Gravity of this method can strongly influence the results of capillary absorption. Fig.1(c) is a down-suction method, when the water rises along the capillary pores, the role of gravity and capillary adsorption force is just the opposite. For most unsaturated concrete, capillary absorption is the primary impetus for water to enter the concrete. At the same time, considering the better accuracy of the test method, most researchers tend to choose the down-suction method (Li W, Pour-Ghaz M, Trtik P, et al. 2016，Danny Smyl et al. 2016) . In this paper, the down-suction method is used. After the specimens were put into contact with water, the weight of the specimens were recorded after different duration time. 
RESULTS AND DISCUSSION

Influence of Water-cement Ratio on Ultimate saturation of concrete
Relationship between water loss of specimens with W/C of 0.2, 0.5 and drying time in oven is shown in Fig. 2 . Obviously, at the same drying time, the water loss rate of concrete with W/C of 0.5 is faster than concrete with W/C of 0.2. The rate of water loss in concrete is dominated by the rate of water vapor diffusion (Chunqiu Li, Kefei Li, 2010 , Sun Jinyang, 2012 . Clearly, the water loss per unit area of concrete with W/C of 0.2 and 0.5 have good linear relationship with the square root of the time and coefficient of correlation is above 0.99. Relationship between ultimate water content and water-cement ratio is shown in Fig. 3 . The results indicate that the ultimate water content increases with W/C linearly. 
Influence of Water-cement Ratio on Capillary Adsorption of concrete with the same saturation
The porosity and pore size distribution of concrete will be changed with W/C. Normally the lower of W/C is, the lower of porosity of concrete. Lower porosity means there is less pathways for capillary absorption of water and aqueous salt solution. Capillary absorption was determined gravimetrically until a duration of 7 days. Results are plotted and shown in Fig. 4 . It is obvious that concrete with lower W/C with the same saturation absorbs less water and the rate of capillary absorption is also lower. It can be concluded that capillary absorption and hence the uptake of aggressive agents can be reduced significantly by lower the W/C. 
Influence of Moisture Content on Water Adsorption of Concrete with the Same W/C
The degree of saturation of the concrete plays a strong role one capillary adsorption (Li W, Pour-Ghaz M, Trtik P, et al. 2016，Danny Smyl, et al. 2016 , Gardner D, Jefferson A, 2012 , Tsuchiya N, Kanematsu M, Noguchi T.2014 . Not surprisingly, from Fig.5 it can be note that the amount of absorbed water of the samples with the lower Saturation (0%) is nearly five times than that of the samples with at the higher Saturation (80%) under the same W/C. The reason is that more empty gel and capillary pores remained in the sample at lower water content while in the samples with Saturation of 80% has not. For all samples, the rate of absorption slows after a certain time (400h) and that is commonly referred to as the nick point (Li W, Pour-Ghaz M, Trtik P, et al.2016) , it also illustrates that the surface of concrete is not instantaneously saturated on water contact, water saturation increases with time depending on the water content in the specimens. 
Influence of W/C and Moisture Content on Coefficient of Capillary Absorption of concrete
In Fig. 6 the initial coefficient of capillary absorption is shown as function of W/C and saturation. From Fig. 6(a) , it is obvious that the bigger of W/C, the bigger of the initial coefficient of capillary absorption. A linear increase of initial coefficient of capillary absorption A i , with increasing W/C, can be observed within the accuracy of the measurements. The reason is that the moisture movement led by the capillary force depends on the pore structure. In addition the moisture movement led by the capillary force depends on the internal moisture content as shown in Fig. 6(b) . The bigger of saturation, the smaller of the initial coefficient of capillary absorption, the initial coefficient of capillary absorption decrease with moisture content linearly. (2) The porosity and pore size distribution of concrete will be changed with W/C. Concrete with lower W/C with the same saturation absorbs less water and the rate of capillary absorption is also lower. The degree of saturation of the concrete plays a strong role on capillary adsorption. Concrete with lower moisture content with the same W/C absorbs more water and the rate of capillary absorption is also quicker.
(3) The bigger of W/C, the bigger of the initial coefficient of capillary absorption and the bigger saturation, the smaller of the initial coefficient of capillary absorption. The initial coefficient of capillary absorption increases with W/C linearly, while it decreases with saturation linearly within the accuracy of the measurements.
(4) Ongoing studies will tell us later quantitatively how does moisture content of concrete influence chloride penetration into concrete.
